& m 4# & m (a) 



#K!¥10- 256673 

<43)&HH ¥J*10<F(1988)9/325B 



(51) IntO. 8 
HOIS 3/18 
C0 9K 11/00 
11/02 
11/08 
11/54 



mam* 



CPB 



F I 

HOIS 3/18 
C0 9K 11/00 
11/02 
11/06 
11/54 



A 
A 
A 



CPB 



(21) WK*^ 


KR?9-68978 


(7DHSA 


396020800 










(22)tt«B 


¥£9^(1997) 3 £ 7 H 




«f3SLKW II PltJ*ir4 TB 1 # 8 ^ 






(72)«!P«? 










»SUllK«RTp}SSKHIF6 -11- 7 - 








303 
















J«CtH«Gfc#ffi3-47-8 








9J 








#^IIS±ftnfr#ife#ra 1-18-11 K» 














<72)fE9I# 


M)1\ HHftS 








K3CfE8fltKE?5'& 2 - 13- 17 






<74)^HA 


#Sh± «* ^ 



(54) [5293©**] %ip«#*^RrWE:0«jS*S 



(57) 

fcffiWC, -y-7r-f^c®Stg±tCf^S4afcZnO?i 

(£^«4 X 1 0l7/cm3 T'&5„ 8KflW0>®@SiE 
1 0-6T o r r fC@£Lfc^T-tf^L£JS!BSli, 

nr. «y h-fe;i/l^S (0. 5nm) <DX7-V?\Z££7>rt 
«k»J. ^y$S^^fttf)-'M;CJ±5 0 nm~2 5 0 n 



■Kft*?X 



'.Ik 4* 




-200 

(nm) 

Moo 

■ ^o RftEIBflToO] 



MO0O 



aOOran 



2^1 ran 



tt*t£l&{1120) 



P011 



(2) 



10-256673 



-y-ic u— «f-«BfeRrtBic bfezii: zimt-tzyt 

[If #9 6] 3fc i f s *tt*?©IBi#afCi3V*T. *7 

r-f -V c mms-hizmtmet zmuL tarns* j&a-r* 
is. * u **/i/©*MX*:*fltefc^*«4dti: 

[0 0 0 1] 
[0002] 

Ki£fc©8tfi5] (fefc *fe • ^1»tt©»#*Fl?2S» 

i*. ±icm m-mm. n*— tvyim-mwfov> 

[0003] (1) (III BMSfMM fcLT© (Al 
-G a - I n) N£gft©{§&li. 

( a ) wmm&&R£.& *z.*>frfrt> & twr *. 

•?-©38}fci&&l±. 3 9 0~4 3 0 nml?feS. 40 

(b) 5 0nmOffe^>ft- Ktt+T? 

(c) 8)&&R4 0 8nm0ffil/-f-^*- K© 

[0 0 0 4] (2) (II*— 6U>fl*-«t**) ilb 
T© (Zn-Cd-Mg) (Se-S) SIi*©#£ 
I*, 

(a) GaAsttfi£©fe?4tetf.l:<. fSUfc^gaST- 
U-SifctfT***. 50 



(b) #g#j&g|4 3 0~5 0 0nmT'&-5„ 
[0 0 0 5] 

[«W*«j!P»bJ:-5t7r68IH] L^Ufctflb, III * 

-mm. ii»— fe u-jz-fb* • efcfb^©{t-£^¥3S#T' 
fcfc, 

( 1 ) (A 1 -G a - I n) N3E£ffi©«£& 
(a) f&gtCiffiR (~1 2 0 0-C) 

[0006] (b) vvy^^mitmmtm&h. 

(c) ifrf»&-r*aaftaste^«!v\ 

( d ) ?gffi»# I n^&OG a NT'S) »J . »W»£bWi< 

(e) U— »f-j»awt*<**v^ 

(2) (Zn-Cd-Mg) (Se-S) »£»©«£ 
14. 

(a) 

[0007] (b) $m\z&s^mm u 

usaju mtm& (zno) ©«»ci3t**aw3fe©i/ 
smut*. 

[000 8] 

[fsffl&s^-rsfeto©^©] *mnt* ±M&mzm 

[1] Zn05r^6Dbfe^K5: 

[2] ±ia en mmm ! m#m7iz^x. mam 
mzmE-tzmftzpamthxmm-tztiL*^ a 

iST*©Ifo&?-lcJ:S l/— y-SBB&^riBfc-r* «fce>icb 
£=b©T*&-5. 
[0009] (3) ±13 CI] Xtt C2] fS|£©ft¥# 

2/-j£tC«k-5Z nO^t; * U **;HWRT*<fe*. 
C4] ±13 CD &M<Dft¥mmk*lZi3^X. fffiBft 

^©•efeSo 

[00103 C 5 ] *#^WMR?©l8i*«6»cfev ^T. 

&£3(Cl,&to©-e&&. 

C6) yt^m&vm&fimz&^x. ^yr^^c 
y x * /umm Xiisjs&s^-r s^^fcr^i: z:©m 

fc©T'&£. 
[0 0 11] 



1 



(3) 



SftfflW- 10-256673 



3^ y :?#4 e VKLtCDmm-X'^ • EES 

cooi2] zzT-wmt^rnvmimi*. *mtt 
^£^e>#tB£*o&£>T*&.5 0 zno© io 



[0 0 13] ZnOti, ^M^C©I|X3gj (Eg = 
3. 2eV) fcfcotf-Y K¥-Vf ^II-VI»im»(«Wb 

I SJ-^W h5-f Ki&tfllflilz U^-W K • 1M ;i/77-f K 
t Jt«f Lfc«Wt/'C5 * - * - 1 fC^T. 

[0 0 14] 

»1] 





/* 


£ 


r » 




a 


c 






U.19 


S.5 


18 


£0 


3.24 


5-20 


1970 


GaN(*>*30 3-4 


0.16 


9.3 


31 


24 


3.19 


5.19 


1700 


ZnSc<ZB) 2.7 


0.14 


9.1 


35 


22 


5.67 




1520 


ZoS(ZB) 36 


0.2 


8.3 


22 


40 


5.41 




1850 



[0 0 15] mejCD^mtJtfS'TSi:. «*.tfHC9 

wr?»y, ^ ic—tt©*?fc*-/i/j*& 

stcmmo u— y- *r-r *- Kjweaan* t utsb 

mcmtrZ-tbZ-hK gST*ti3&x*;i/¥- (2 4 me 
V) tcfcy, »v«r^fftiB?ti#&'?£&<&*. 
[00 16] *0M3L miiGaAs/AlGaAs 

j^&ZnO©#WK*SV»Bi8?«6*tt, tW* 

r; I/— ?-^tt^fcyflfifc£*iT£Tv^tf, gj&x* 
[0017] M-7-u/<;b-ci!l^i$nfcSMb^xif^^i/ 

(MB E) fcffiWC. VyrJV cffigffi±\zmi2ft 

1° fc#WttCWvsKfitt«:*LTV»S. «BlttnStTf, 
* -V 'J 7ttStt4 X 1 OlV c m 3 X'fcofe. iHKfHS 
\SfO)tm&*>* 1 O-6T0 r r KHSfebfc*frT»tf*lL 
feJHKtt. m Icj^jRmbflfflMMk (AFM) &tc 

Xc7>Mo fc+JttimMzffllL1tmSLtt 



20 (0. 5nm) a>*7vtt*&W49MIB&&fl*> 

afcEnflMMM">«i7 0 nm~2 5 0 n nfflg&mvim 
T'£2>. HllCfewai, RJP#2 0 0nm®& 

MCDZnO^-y^^CDAFMUl (1 /cmX 1 fim) Zijk 
l/CH*. ^y'*£ifi<DWlM Xl±fcJ:-€-2 5 0 nmT* 
H<Dxy7Wu 1 0 0 nmX 1 0 0 nm, @CDfl. 

BCD 6 ^<D#ft£iBilC--ijt LTV n£ 0 
30 [0 0 1 8] 02{Ctt-^-yjg^(D-9--<XCD4)'^h:^ h 
i^AfcjRl/O**. fifS©^ £ ^ 2 0 0 n m<Z)^ 
LT 2 5 7 n mCD-tf-f XT', -ea>jE^ »J *^ 3 7 

s. o*y, AFMHt^^^^-y^yx^^-y-w 

X^*%#«)fc. X(D/t5 «V *rfk&Z1- 
average 

7. 3%T'fey, ffi<D^£ (MB E, MOCVD) T?fp 
e>*lfcffiCD$)3g (G a A s, GaN, InAs, et 

c) m-^x<D/^v^\zmti>Him\zm^^tvz^ 

[0 0 19] H3tCtt^-/ISa«)*-f XCBWISElSPttS: 
0nmmS^^'!r{C^<«:oTV^. ZKD«t^^ 
•^{C^T-^So 3©ZnOi!-^ ht^Bti, Zn 

o*«-aisi7csnT» mmizwa&mtmmL-z^z. 

Z n O^f -^v hrtfctctfefll-C&aSteKtt. 03 0) 
(I) T*^UfeJ:e)fC. 35(C/Jn$^ (5 0nm) 
ikt&f&T'gZ. Z<D (I) {CKLTJi, X5fc£*lfc# 
50 «^TfWatifc«RfflWBW>*-fX«:^LTV\*. 



5 

(i) <Dz.vTizAzmtdvt>\ a 

[0 0 2 0] Z\CDW$g<D AFT& (1 timX 1 /im) & 

04 {C, ~0>:(S^1MX£t:*h^A£[a5lC:^ 
■t. Z0>H5tt0i;fctfl82i:B«T?fc5. 

[002 1] f^fc:Kffl»lg£#£:fri£i: LT, «T0> 

(1) ^®j&^f#lC^b5*lT^SZnO*-y>y N£ 

(2) h^®^s{cie>i*, angftmoB* 

iEAS 1 0"5~1 To r rOlfflt'MU 1 nmg 
1 0"6~1 0"3To r r«U iSSM^" 

[0 0 2 2] 04lC^Lfc5 0 nn^Sfflt;K?M 

CD&EPli, (grain boundaries) 
0&-5&g£jSLTVv5o *£#0>&MW, 030AFM 

5 0 n m<Z>A^t#0)3tf y # XftT?** d £ 

[0 0 2 3] JKDJ^tC, ffl*dW-/*g»C!>*»MC, K 

B®0?O>B8ltt. 07CD<te>tC, 1 8%CD$XVy?- 
LfrU ZnO©l l*HF-fc-«J-7T*f 7©1 
3|frf-, »*V^*ZnOCD5«HF-i:-9-77>fTffl6»?- 
S:Jt^-&h, fffl^^WfliO. 0 8 5%Xttl. 4 

[0024] ^oiei^sst^K^^ti-rn^^fS 

aft. gtS*S^03*S^-tc*fUT, BBiB«>4|frf#"ry 
^>yuf-iaT'^-r„ 3SBLWC yvf-Y-tf-^-xtf 



(4) w 1Wl 0-2 5 6 6 7 3 

6 

[0 0 2 5] 3®8H»4. ^&}C;fcV>T, 3§*MPs£lC 
10 fe^TIJi»ftaiB?«3tS:^Lfc. S9lCNd : YAG 
l/3t&gl/— !f- (3 5 5nm, 30psec)(C«fc 

weaj&y— (P2 ) s*»Bfe&8RU 

tC, Kffl5£S (Ith) . 2 4kW/cm2 
yMflECSjRTSWfiWttArt-aifcv^tot (P«>) , -tL 
T I th= 5 5 kW/ c m2 fr& 5SRl»«8&W**"r«» 
ft (N) ICfcSX^? h;t/<Z>g£fn£^LTV*£. 
[0 0 2 6] P 2 &tfP°°?gftil£ttu MM*£EMtt> 

awn?**, n = 1 (Dwmz&&~^(Dm&?-tm$i 

U — 3©BjB?#n-2 (P 2 «3t) t»L<li, n = 

&-5i:#;*.e>*i£. 
[0 0 2 7] ^RJ&©"tMXtf2 5 0nnig«i:*S 

30 S I thl* 6 2 k W/ c m2 l:*»JC*g V \ * 

fc. P2 ^poo^^jflisti-f. HtSfcy. N««*« 

X5:4 0 — 6 0 nmlZffi®Ltc.mi,Z<DfrfflM21xr=.o 

[0028] i/— !f-?SBoBMi«9Winc/hav» 
v^4:*y, -*-y-ISft»CJ:**Ary7 (la®-?-) ©KD 

[0 0 2 9] 01 UZTE (±c) ^TM (//c) 

<sw6"tfii»fesnfcpo»a3t^^irh^/&svr. o*»j, 
poo«3i6S:ut&fii*»e.jife«w>x'<^ s;i/T*$>>;, i th 

= 24kW/cm2 $r^bTV^5. TE{g3t 
^\co3£v^ff i:«ffl^<x^'J v hbfcx^? h^flBSfe 

(AE) li. @jBLTV^M«OM(S (Si^S: L) 

tcttffurjEfb-r*. 'nti. p«»«^A^iijg^iigt(DM 

50 &»E-K*-Vli'^-*»&©U— If- 



7 

HST'&£ 3 £ SrzR LTV 
[0030] 013C I/— !f-»Sga«0tfi««#tt 5: 

«WTg*0«C*tU 3 0° "rftfc«£tt?fcfc#33<fc 
[003 1] ^tR«(Om«^B«&«te)»-« 55- 

[0 0 3 2] ^TEMgBfr&jajttt. SSt-MRff 

[0 0 3 3] JSLBCn%LfcBiBlT'l/— tf-38§BMf©?& 

^6. i©BI*»&IB&*»J&J:-5»C (3 0 0 

K) JgU:KJbJW*fc, 3 8 

ok (10 or) m&tT-i*. a©?«±©i'~y-» 

15 7K£&U. ZnSeCDl 2 4 K«fc »J*£ < b— »f 

[0 0 3 4]. 01 5lCGaNi:ZnOlCj3tt<2>l/— *f- 
S88H8fifi<D}f# GaNJS U— If- *W *- KT* 
I*. »«©«KlSl±. 5 vKWfcv^fc* 

fmf&Zfttz Z n /SeS^K© U— !f-98BRMt 

«, »j*i/Jvsv\, tot, zno^Kti, 

[0 0 3 5] #y ?Aflfcsfi*V;i/'Vra i/-if-y>f * 



(5) WlO-256673 

8 

[0036] *»si*±iffiawf!ijcia3tanst» 

l£ Z n O0>tfttn(Cft*.T. vy*2/«5i»t<L<tt*K 
S^fcSsftlrt-SJ^fCl/CfcJ:^ JSC, ZnOfg 

[0 0 3 7] tfcjfeli, *, ft *©HlS*60D«4^>f 

•r-T U- &tf»ftT«D3&A8K'e&o fc= Z n O 

i/-.b3sk±c#»®z nomft-ftwtm*- k&* 

«LTJ#*U I*. j&DSJOT&ftfitlU 

Znom- K3&»&©JS^3tBjfflC J: y«3W«8tt 

n O 6 0 0 TC^T«X£ST'*i^H^fi*^IIiT*S>-5 

20 

[0 0 3 8] fcfc, #mi\i* *&&e>9&l-9timvii 

ftta^^ (led, u— »f- k> , 

ftIB1i-r-<X* (CD. MO, DVD) OXvVTV? 
Ml/— if-, «3ttdf>f*- KS«nfe75? hA'*;Ur 

[0 0 3 9] ^5§^i±iaHSgMlc|5g^snst) 
w 

[0 04 0] 

(1) i/— \?-&M0tzto<Dm®<mmtf*g : T-3b 

(2) KKL«B&fc*3ewT, mmmzim 

[004 1] (3) ^aT-ISjia-T—jajg-Tm^lCj: 
40 y tf-iHB-rs. 

(4) u—*f-mtt> v-v-3$mmmh< 
ism<m*&sm 

m 1 ] *«W®IBfifil€:SVtBW: 2 0 0 n m<DZ n O 
[02] ^qS<OlSlfiMS:^rflW2 0 OnmCZnO 

so [03] #ftm<nmi&M*:B-?mmt.-f-Jzvx*)i'V 



(6) 



10-256673 



10 



[04] 2|s:|6^©|^MS:^-tM/P5 0nmOZnO^- 
[0 5 ] XmXDmMM ZOktmrn 5 0nmCDZnOi 

[0 6 ] *%m(Dm&WZ:7Titmm 5 0nmfflZDOi 
[07] *^©HigMS:^-rZnO»ISt-9-7T-fT 

[0 9 ] #Sffl©iaiS0!&aVt"fflW 5 0nmfflZnOt 



[0 1 0] 2(c|8^<7)|^M5:^t - jKyP2 OOnmfflZn 
[01 2] 3*^©|^JS:5<-r^- KigiBtHsefi© 

[013] ^mfD^mt^tP^m^oAmik 

10 #f££jjVt0T;Jt>-2>. 

[014] 3fE^®£@tma*?i££&££ l/— 

[015] GaN£ZnO{CfcJ^b-+f-f£SgMt<Z> 



[0i] 




0 200 400 600 800 
(nm) 



gOQ »<bffi$&[1l00J 



1000 



O.OOnm 



2.81nm 



BMtffiffi[1120] 



-^8> 

[001] 



M2] 



(7) 



[03] 



10-256673 




O.OOnm 4.75nm 



SMb3£IB[112b] ■< 0 

[001] 



(8) 



1 0-2 5 66 



[SI5] 



70 

a 60 

g 50 

^30- 
K 20 - 

0 



100 200 300 400 



[06] 



[001] 




[1120] 



[1100] 



MOT* 



I I I 1. 1 I I 



66 Too(nm) 



[07] 



[08] 



[1 2] 




»<HEJQCiToo| 



(A>tt££ 



ill2££8£E2l2Ej8!(S8&E!BEggBBB 



(B)»ESEJ5 





■ ■ 


TP 






rU4- 






IS 


















n 
















as 


















■ r 
















SB 



































k I 




ItiBBBBBB 
IBBBIHiQ 




0 3 6 0 12 
B£5a£ft (mm- 1 ) 



(9) 10-2 56673 



[E9] imio] 





(10) 10-256673 



[mi 5] 



10' 



J 

m 

-> 10* 



\ O \ 

\ - 3 \ 

m<ts& 



10" 



io 5 S 
m 

M 



1(T 



10* 



1888 



1002 1906 



2000 



(51)Int.C1.6 

H 0 1 L 33/00 



F I 

H 0 1 L 33/00 



D 



